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(54) (57) yCTPOfiCTBO JUIH PEMOHTA 
OBCAJlHOfl KOHOHHU. BKraoiaiamee no- 
mrt cepae<mH*. hb moraett kohto Koroporo 



saKpenneHa nopHHpyiaaafl rwioBKa c pacing 
pnioaiHM kohjcom, npo*Hm»Hy» Tpy6y c 
BGpxHHM ynopoM 5 ycTaHO«noHHtift HW HHM 
aiopb, cocromanfl H3 BepxHero H wwoiero 
icoaoxoB, nonocn, Meamy kotopmmh cooftueHa 
c no/iocTfcio cepneHHHKfl, o r n w 1 a 10 - 
mo 0 c si reM f ito, c uenbio ynpomewia . 

KDUCTpyXUHH H nOBNinoHHfl 3$4>eKTHBH0CTH 

ero pa6oru 3a cner kc ktiiohq hhs noBpeacae- 
ubs o6canHoa: kojiohhh flKope^nocnGnmifl; ^ ; 
ycTBHOBaeH c B03Mt»KHocTbio oceBoro nepe- 
MemeHHH Bflora. cepaonHBKa h noanpy*»*eH 
c o6enxcropoH f npn 3tom BepxwiA h 

KOTKyXH flKOp*,CHa6*eHU C00TB6TCTBeHH0 He- 

noflpWiM BnoflBaxm^ynopa^^aayK^ 
mh co cxetoaMH Koxyxa h cepaewHKa oaKf- 
fjcfrue MMejai, coeOTHeHHHO c nonocrwo . 
cepneHHHKa, a Me*my ynopaMH paaMGiiieHM 
caMoynnoTHflicnwBcsi Maiocem, Eoropue b v 
HepaConeM nonoacemni. pacnonoaceHH BHyp- 

pK KOMCyXOB. 
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nflcr co6.~fl rtinpaanHMGCKyK) KOMepy 7, 
coo6uiohk>to c nonocn>$o 8 cepaeMHiiKa 1 
nocpo/jc t»om paxwanbHtoc KauanoD 9. 
»vif noflDHMKhio cexropw 5 d pa6oMeM nono- 



ll3o6pOTevme othxhtch k Hc-4*»ora30flo- 
G^MKme9 npoMhcuneHwocnt m mo*ot 6un> 
. fj Mcnojn»30DAHD npu yc.raMOBKe Moro/umsecKKX 

■ >.yf^£.nn&CTb*pe* b Meet ax HapyuieHHft repMBTMMHO- - .i»uM«nmn«« - — - - i — — a v ^ 

crH'o6caAHUX kohohh H^r«r\ix,BOA«HNX w 5 xeiniM onpehenaior Hapy*Hhifl nMBMerp nop- 

&^^& ra 30M»oc ckbcokmh, o6pa30BaBUiHxcfl b pe3>7n^ >; ; hb, ^xoropwft . paBew I. BMyTpGHHeMy AMaMQTpy .j^efM 
$ hhh^h apyuieHH ft b pe3b5oBMX 



|^lM3BeCT«0 >CTpOflCTBO zuw peMOHta 06- 



^tkoc ni h ' AOCTHraeMOMy p^oyittTaryf x" H3o6-:^%^epAeMHWxoM • rHApaiwiHHecxMe xaMepu 1 8 
^^pfpercHHW ABTweiCB ycTpoftcrBo peMDH-V ^b}19.' : HoCTCAime. a-Taxxco nonoc.Tb 20 

Ta;o6cemHoft xohohhw, Bxnxmicmee nooifl , ^ Ni^^caMo>^no^KiuuMHcn_ MawKeTaMH 14 
:: - \*l ' : : C cepaeHHHx, .Ha HuacweM .kohho xoroporo •'- «* ; 1 SSpopweiai c'v nonocrbio 8 nocpefl- ; . ^ 
• ■ WpeniieHaoopHHpyioicaHronoBxacpQcuiMps!- 20 ctbom paAHajifcHtix KawanoB 21 - 23. 
johhm k6h>com.. npo4)iuii,Hy^- nJy6y c Bepx- \ . HwkhhA xp H eu. cepaesHHxa oxaHMKBaercst 

ynbpoM h ^raHOBneHHuft Haa hmm «opi>. 6aiUMaxoM^24. co6parHbiM mianaaoM 25.^^ 
V ^ cocro^il H3 BepxHero h HWKHero noxcyx ob # ^ YcrpoftcrBo cn>cKaercH b ckb^™^ 
^Winwiccrb Moxny xoropwMH cooCkueHa c no- '• kohohhc HacocHO-xoirtipeccopiwx rpy6 26. 
>-V#Wwd cepaeHHHxa [2] . , : . " Ha cepaesHHKe 1 hba h no fl HKopeM pacno- 

Ivr-sfe^*."- HenocratxoM yxaaaimux ycrpolteTB ab- ; Jio*ceHW npyacHHbi 27 M 28. 



I " He^H.cSp^remw-ynpouieHMekoHcrpyK- 29 hb HacocHo-xoMnpeccopHMc T P y6ax 26. 

. jnm h noBumeuHe o^exmBHocTH ero P a6o- b xoropofl cobaaior aaBneuvte nyreM aa^ ^ 

rw aa cser mcxtiwhcmwi ioBp«KfleHra ofcaa- kb 1 ikh r jkmaxoc th , Koropafl, nona fl a« nepea ; 

^^^flVxwiOHHW '«KopeM.^||f^y%. paflya/itKwe xanamj 21 - 23 h 9 . ; rU^ 

r^^HHte^fr^ ^^^v^-..;:-^^;^^ ( cm! d*Hr : 1) b xaMepw 7. 18 H 19 K B.. v >.^:-«vA 

m^mi^ flocmraercj. reM.-Mto «xop*> ;^tb- 35 ^^J^^ mbh-^%- 

ISS^S'i™" • wnr " fl m «M^HHft oaHOBpeMeHHO na ctchkh ; xojxyxoB 12 h 

^^^yeHx crapoH np« ar^ ;^ HA , ' i 3 ;- ^DtHHrenbHHX Ma^er 14 m 15 h 



? ^>^— . -"^fc^rr^ 4 .; "till 

:€«3yioiWMH coVcrcHKflMH icoxyxa h cepneMW ^ ^ oo W^o nootHBonano^ 



W^^Tw^Mnnyrue xaMepw. coeaHHeHHwe c no- 
! ' ' nocTbio cepaeMHMxa, a v:e5KAy ynopaMH 
pa3Meme«w caMoyiuiorK«KinMecfl " MaiOKe- 



27 h 2 8 fiBMraioTCf! b npoTHBonano)KHwe 
cropoHw ao no/moro oxarvw nocnemmx h 
ocbo6o)kaQk>t yn/ionmrenbHtie ManacerM 



/ ; : >^ noxceHbi BHyTpH xomyxoB. 
toWfe Ha ^ Hr< 1 H30 6pajKeuo ycTpoftcTBO. o5- 
f^ft BflA; hb 4>nr. 2 - To ^e, b nanam^ 
|mjfl J MOMeHT,flopHOBaHHfl; Ha $nr. 3 - ce- 



cn b o6caflHyio xonoKHy 29, o6pa3y* c ee 
cTeHKoft rHflpaBmisecKyio xawepy 30. IIoa 
AaBJieHMeM^xcHAKDcm ynpyran AHa4>parMa 4 ^0 
Ae<J)'opM«pyeTCS! h $ nepeMewaer noflBHJKHbie ^ 




^^ycrpoAcrBo' cocTOMT H3 nonoro cepae«rKH-,v, : ,^ flGflCTB ^^ rv 
5.r ~- / . ^ . 1 \ ... ^^^w worrr. ^k- ? ^ nocxlmnbHasi Tpy6a IO noa AeflcrBHeM 



KB ;l.(cM.4>Hr. 1 ) , HQ KOTOpOM XeCTKO 3BK 

pconeH;c noABroKHbiM pacmupaiouiHMoJCOHy- 
coM^^p^py^^ ; * 

xolrrporo oaiuiwueHM ynpyra5i r flHa4>parMa 4, 
T npflBH)KHbJe cexTopbi 5 h nooBiiwibic Ko/ttr- 
ufl 6. npocrpancrBO, orpaHHieHHoe xopsiy- 
<x ® com 3 h ynpyroft Aua^parKfoft 4, npeflcraB- 



ycwiHfl, cb3naBaeMoro KO)«yxoM 13. ^epe3 
npyjKHHy 28^ .na i noABHHCHMfl ynop 11^7 
55 > nepBoimHajttHwft MOMeuT nepeMemaoTCfl^HHj 
HaeaxcaeT'Va pacuiHpflKUJHfl KOHyc 2 h fte- ? 

(})OpNflJpyeTCfl (cm. hb 4>ht\ 2). npOHCXOOHT 

xax 6bi 3axnHHHBBHHe npo<tnini>:iOH ipy6w 



10 8 OGCBUH^R Ki>.13HH€» J.0 . il viCC OQ CMOT 

noBwui ma nan-TeHHx b icasiepe 30 coanaer- 
cw ycRnne ana npoT^CKHB skua aopHHpyiaueft 
rwioBKii c KOHycoM 2, no; see ft fl^HHe npo- 
$*un»Hofl Tpy6bijl0, npM KoropoM bmgctg 5 
c cepne mhm kom^I, h a hh hbx> r *n dakm m a n?c » v ". . - v 
Aerajm 2 7 t fi 1^5^1 6|v!|l 4 • O/i h o BpSMGHHo', < 
He oroacaa flaBneHHPVB^Tp^ax. c homoiubio 
[•TaneBofl CHCTelcw ( He* H3o6pa>HCHa) hbcoc- 
h o- pecc opKMM . t py6aM 2 6 c 03aa 10T # ; 
;nononHHreJifaHU^HaTnr.^np« 3tom, nepeMe- 
maaci* BBerac^KOHyc52 tnpenBapHTejibHO f :> 
pecuropfler npo4>HnBH)io»rpy6y 10. Bcneflj^ >• :/ . 
oa KOH>coM^2^|py6>^BxonHr $opMwpywiimA . 
flopn c wapyxHMM^/waMeTpoM, Hec6xoflHMNM 1 5 
jura no/iHDft ne4)opMBUHH npo4>wu>HoA Tpy6u , 
lO BHyrpH peMOHTHpyeMOft Tpy6tj h o6ecne- 
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• 1 k 

npouecce npoxoameHiiJ* Konyca w aopHV 

pea rpytfy nocnenKSH yaepoKHBaercw or cmb- 

uaeHMw ynopoM 11. . 

Fl0 flOCrHXGHMM pBClllH p* 10IUWM KOH>COM 2fft^,-t . 

ynopa 11 nocneatnift h aeVa/iH 28, 13/17^^' s 
h .15 raioice 6ynyr nepcMewarfcCfl BBepx.v^^^V 
Ilo Bbocoae 4>opMHpyiomGro flopHa H3 BiinpaB^^^^^ 
jieHHofl Tpy6w 10 flao/iewe c6pacwBaioT.|;^^Sv '<£ 
HpH 3tom noa AeflcrBHCM cvui ynpyrofl 



aemw nnoTHoro KOHraKTa Me*cay hmm. 



4>opMauuH npy>cHH 27 h 28 KoacyxH 12 
h 13 ABHraiorcji HaBcrpeny npyr apyry H . : ^^L--tU 

tm 14 h 15. Flocne aroro ycipoftCTBojW^ 

BJieKBIOT H3 CKBaXHHN. 

npeflnaraeMoe ycrpoAcTBo KMcer npbcTyw^^:^ 
KOHCTpyiawio, a npHMGHGHM© ero no3BonHi\^ 
wa6e*carB noBpeacfleHWi o6caAHoft kojiohhm^^^ ^: f : 
AKopeM. ... ... . ■ ' £ " 





BHHHHM 3a K a3 7084/32^^^ 
THpam 603 ^ noanHCHo«| 

<t>n/iHa/i nnn 'Oatenr", 
r.y*ropofl, y^.npoeKTHau.4 
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(54) (57) A DEVICE FOR CASING 
REPAIR, including a hollow mandrel, at 
the lower end of which 



(19) SU Ql) 1041671 A 
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is attached a coring head with 
expanding cone, a shaped tubular with 
an upper stop and an anchor mounted 
above them, that consists of upper and 
lower covers, the cavity between which 
communicates with the cavity of the 
mandrel, distinguished by the fact that, 
with the aim of simplifying the design 
and improving the efficiency of its 
operation by eliminating damage to the 
casing by the anchor, the latter is 
mounted so that axial displacement is 
possible along the mandrel and it is 
spring-controlled on both sides, where 
the upper and lower anchor covers are 
provided respectively with fixed and 
movable stops, forming closed 
chambers with the walls of the cover 
and the mandrel that are connected 
with the cavity of the mandrel, and 
between the stops are disposed self- 
sealing packing rings, which in the 
nonoperating position are located 
inside the covers. 



[vertically along right margin] 
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The invention relates to the oil and gas production industry, and may be used for 
placing metal patches at positions where the leaktightness of casings has been impaired in oil, 
water, and gas wells due to corrosion, wear, perforation, failure of threaded joints, and so 
forth. 

A device is known for casing repair that contains a shaped sealing assembly, a coring 
head consisting of a cone, slips, and rod, an anchor, and a hydraulic chamber [1]. 

The device closest to the invention in technical essence and attainable result is a 
device for casing repair that includes a hollow mandrel, at the lower end of which is attached 
a coring head with an expanding cone, a shaped tubular with an upper stop and an anchor 
mounted above them that consists of upper and lower covers, the cavity between which 
communicates with the cavity of the mandrel [2 J. 

A disadvantage of the aforementioned devices is their complicated design and the 
possibility of damage to the casing under repair by the anchor at the places where the anchor 

slips engage it. . 

The aim of the invention is to simplify the design and to improve the efficiency ol its 
operation by eliminating damage to the casing by the anchor. 

The aim is achieved by the fact that the anchor is mounted so that axial displacement 
along the mandrel is possible and it is spring-controlled on both sides, where the upper and 
lower anchor covers are provided respectively with fixed and movable stops, forming closed 
chambers with the walls of the cover and the mandrel that are connected with the cavity of 
the mandrel, and between the stops are disposed self-sealing packing rings, which in the 
nonoperating position are located inside the covers. 

Fig. 1 shows a general view of the device; Fig. 2 shows the same, at the initial 
moment of coring; Fig. 3 shows the A— A section in Fig. 1 ; Fig. 4 shows the B— B section in 
Fig. 1. 

The device consists of hollow mandrel 1 (see Fig. 1) on which is rigidly attached, 
with a movable expanding cone 2, a forming mandrel, the housing 3 of which includes elastic 
diaphragm 4, movable sectors 5, and movable rings 6. The space bounded by housing 3 and 
elastic diaphragm 4 is 
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the hydraulic chamber 7, communicating with cavity 8 of mandrel 1 by means of radial 
channels 9. 

Movable sectors 5 in the operating position determine the outer diameter of the 
mandrel, which is equal to the inner diameter of shaped tubular 10, located above cone 2 and 
engaging stop 1 1, above which is mounted the anchor, which is spring-controlled on both 
sides and consists of two covers: an upper cover 12 and a lower cover 13, inside which are 
disposed self-sealing packing rings 14 and 15 with fixed and movable stops 16 and 17, 
forming hydraulic chambers 1 8 and 19 with the corresponding cover and the mandrel. The 
latter, and also cavity 20 between self-sealing packing rings 14 and 15, communicate with 
cavity 8 by means of radial channels 21-23. The lower end of the mandrel is terminated by 
shoe 24 with check valve 25. 

The device is lowered into the well in string 26. Springs 27 and 28 are disposed in 
mandrel 1 above and below the anchor. 

The device operates as follows. 

In assembled form, it is lowered into the well to the repair zone of casing 29 in 
tubings 26, in which pressure is created by pumping liquid that, by entering chambers 7, 1 8, 
19 and cavity 20 between packing rings 14 and 15, through channels 21-23 and 9 (see Fig. 1), 
exert pressure simultaneously on the walls of covers 12 and 13, packing rings 14 and 15, and 
elastic diaphragm 4. Covers 12 and 13, overcoming the resistance force of springs 27 and 28, 
move in opposite directions until the latter are completely compressed, and release sealing 
rings 14 and 15 which, being straightened out, push against casing 29, forming with it the 
wall of hydraulic chamber 30. Under pressure of the liquid, elastic diaphragm 4 is deformed 
and displaces movable sectors 5 to the stop of the restraining lugs a of housing 3 of the 
forming mandrel, and thus they go to the operating position. 

The shaped tubular 10, under the action of the force created by cover 13, through 
spring 28 on movable stop 1 1, at the initial instant of time moves downward and travels to 
expanding cone 2 and is deformed (see Fig. 2). Shaped tubular 10 is essentially wedged 
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in casing 29. Then as a result of the increase in pressure in chamber 30, the force is created to 
pull the coring head with cone 2 along the entire length of shaped tubular 10, whereupon 
together with mandrel 1, the parts 27, 12, 16, and 14 begin to be lifted. Simultaneously, 
without reducing the pressure in the tubes, with the help of a hoist system (not shown) 
additional traction is created on tubings 26. hi this case, by moving upward, cone 2 pre- 
expands shaped tubular 10. Following cone 2, the forming mandrel enters the tubing, and 
said mandrel has the required outer diameter to completely deform shaped tubular 10 inside 
the tube to be repaired and to ensure close contact between them. 
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During passage of the cone and mandrel through the tubing, the latter is restrained from 
shifting by stop 11. 

When expanding cone 2 reaches stop 1 1 , the latter and the parts 28, 1 3, 1 7, and 1 5 
also will be displaced upward. When the forming mandrel emerges from the straightened 
tubular 10, the pressure is released. In this case, under the action of elastic deformation forces 
of springs 27 and 28, covers 12 and 13 move toward each other and enclose sealing rings 14 
and 15. After this, the device is withdrawn from the well. 

The proposed device has a simple design, and its use will make it possible to avoid 
damage to the casing from the anchor. 



[figures under columns 3 and 4] 



[see Russian original 
for figure] 
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[see Russian original 
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Fig. 3 



[see Russian original for 
figure] 
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